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(57)Abstract' 

PROBLEM TO BE SOLVED: To make it possible to record a large amount 
of information, and also to improve the processing speed and security of a 
portable information recording medium, by recording the information to both 
1 st and 2nd IC modules containing the nonvolatile memories. 
SOLUTION: An 10 card 100 serves as a double chip type IC card, which 
contains a 1st IC module part 10 and a flash erasion type EEPROM (flash 
memory) 20 that is formed on the card surface as a 2nd IC module part. A 
contact terminal 30 is provided on the surface of the part 10. The card 100 
is accessed by an exclusive terminal equipment 200. For instance, a byte 
rewrite type EEPROM 15 included in the part 10 of the card 100 has the 
memory capacity of only 8KB. On the other hand, the memory 20 can 
record the Information of SMB. Therefore, the card 100 can record a large 
quantity of Information compared with an IC card provided with only the 
module part 10. 
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MfBM^^^^: 'J '^•jitf J; 5 ic bfc t Srl^JS frs«5 
10 ^Wtl«ffilB^JK<4^{r^:^-r^««»ji;&te, 

T. 

15 rt»ct>ffl«L. ^IEr]-K±fiEiaa?£R{rlBJ««^rt«CP 
rn-K^^ttSL, <«(^<D^-;<^'J i^lctBg^nTi^i^ 
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[0 0 0 3] <^iz, CPViP^MLtzl Ctl-]^X'<it. 

mrj-^mmtmrni^t i'X(Dmmtz»X'\tfj.< . mmm 

flSMi^J: I C;^-K«. CPUt. CKDC 

^, ROM, RAM, EEPROM**bTI<»-5. RO 
M|^tC«, CPUf'J;oTitSllfi^nItl^C'f >7. K^i' 
'>3>n-H*^e;^t-&yD^5A*tfBig;^nT*3 0. C 
PUtt^loyPi^^AtratJtiT, I C*-HS:iKfiS<J 

^Mmt:fTo±x<oi^mmm.tLx^m^ni>/.=e^jx 

*-6, — EEPROMtt, CPUS::ft-bTx— 

[0 0 0 4] ^ti-\^x'\t. mmizmmmmm^^ifib 
mnBizm^oi>, z.tiizmi'X. i c*-Hfc(^j8E$ 

nTVs<5EEPR0M'vO7i^-|rXtt. "T'^TCPU* 
:fM.Tfft)tl, ^1-SB*''eEEPROMSrii;SE7i'-feX-r 

[0 0 0 5] 3fct2gi*»ffiLfc/W:/'J -v K 

■5. c:«)J;5;i/Wyj>;/ K 1 C:t;-H*fflVin«, IB 
Sf'^^filSf*. I Ct>'3.-;H^©EEPROM'S7^ 

T', l^&.U^^3.^)'f'<^^t^mmL\Z-D\^^X\AEKF 

[0 0 0 6] 

H I C A- K-Ctt, )fcE»«B'v.:*:««Otil«<£i3 



[0 0 0 7] 7felB^a5l::l2gi$nfc1fffi{C*fr-S 
10 ^miits.i>, -tUt>%. 75-, ^JE.ts.^^\Z^'oXm.^ 

WL^n^z.iii)^$,^x'h. m±ti.-mm\z\t.u^Ts.\^^^^ 
Ts.mmL^mim.w.^mm.-t^^^\z-tti\,i. ^jLu^n 
y}\z^z>±.^^\)7-^ ±.<D±^fmmvi.m^x^z. t 
^iEU^^\z^^m^'^^timi:>n^t. nm 
15 ±. iK'^tf.f^mtfi^\:'^z.}i\zti^, -tut)^. ^iE» 

^>i*-*ff^«, l2gi5^-^'*5Si:S'A/-r-5Ct*Mfl6T 
^:©J;^/J:7'-^'5^:^^*^fTt>t^•5^:, i c*— 

«gtt*«2&-5. ytmstmz9im^titz.mmii. whuy"- 
mizi&-^/vfii-simx$>^. ytmn.^mmzti»-^tirzm 

[0 0 0 8] ^dT*S!l^tt. cpu*«-r-5 1 C^i^ 

25 i-ji't, ^tigii^i-©*- K^scs^wc?^* • mm 

;Pi:*««L, ^(D^^CO I C^v'3.-;PIC««i&l2S 

mo)m^^mm^mmmmmmii^^mm-t^i:ii'b\z. ^ 
•r-5. 

[0 0 0 9] 

[S^?&»Sit--5fcJ6«#g] 

35 (1) ^^m<^f^ 1 <Dmm\t, cput, ::<dcpu**ii 

ff-r-5:?'Dy^A*iaiftLfcROMi:, CPUWfPIgM 
i^tbTfiefflSnSRAMt. CPU*^LTx-5'«) 

40 ^m.mizm^'nm^iL^^mtji^mmity^'Ev 

[0 0 10] (2) 7^%m(D^2(Dmmt, $^—lC^i^ 
45 ;H*3»^»^ttP<tU*V\''r hS^^EEPROM 
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ROUP^{zmMVtz^<r>X$>^, 

[0 0 12] (4) ^mm<r>m4a)mm\t, ±m<Dm3<D 
wtmiz^^^m^'^mmmmmmmzi^i.^T. #A^.nfc 

X— ^'iSrnfi (n^2) (Dz/a y iz^ML. CWniB 
(DZfayi/izmmfDf^^it^— (m^l) Srlraxit (n 

+m) m.<Dy'—'$^(o-r^xAm-^LrzKs.WBmmM-^n 

[0 0 13] (5) 5 (DSimi. ±JE©^3* 

SiiEn-H(7)fctt/j:o:/^7^-^'lc#JniLT. I C 
[0 0 14] (6) *5!?R©m6 0Sg««, ±kEC0^3~ 

[00 15] (7) :^^m<Dm7 <omm\t, cput, c 
<7)CPUfc«tcTTi7-fex$n-5m— ^^:U mmw 

H**«-r*KliEn- H^^«iii*C P U»c J: 
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JC#lni LT^— X^: U 'vSiA.tj J: o iZ vrch<nx$>^, 
[0 0 16] (8) *^?^CDm8 0ffi«tt. ±^(Df^7(D 

z(Dmmzmm^nx^'^^iQ^mm}/z-D\,^x<o^^7.ha 

[0 0 17] (9) *!B!?B©^9 0li«tt. ±aiW^7S 

ftitms<DW^m\z%?>:^m\z^^xmmmsmz9s^^ 

nftmm^m^mr:^m\zidi.^x. m-y>^=eu\zm&^ 



[0 0 18] (10)*%BJ(D|gl 0O®^(±. ±ai<0^9 

05 <Dmm\z^i>m^-^mmmiBmmmz^-r^mmmm:^ 

miza^^x. mmmm^}^\zmm^tixi^'^^mmt^- 

K«Efl£i^©cpuir*fT*-e-s«fcOJ~, *xh=i>tr 

10 u.-^^zmn^■fi:^^o^zLrc'h(Dx&^. 

[0 0 1 9] ^Z.X^^m\t. CPU$r*f -5 I C^rv 

)vtt:mmv. ^(DM:^<Di c=E>^zj.-Mzmm^?&m 
15 -r^::t<Dx-^^, :k^m(ommti»i)^^mx\ ngmm 
mamK. a^-Dmm^mz&tifzmmsjmmmmmmi^ 
^mmr^iit'hiz, ^<Dmmmm\znr^±^^^j7- 

%^:^^ui)^^u^ I c=E>>zL-)i'\zmm^tirzmm<o 

[0 0 2 0] 

[f^ffl] *5EHgc^K?.«l^pJ<E««taS«tf*=T«, CP 

x^^(Dx. ^^moymmtm^-^miiv, mmmmiz 
[0 0 2 1] cpu<&wr-S)M— I c^>'i-;i' 

30 <D>^^^J\Z, fi^mt=^-t)mi&:^t\. (*3jaCPUfCj;-p 

^mmiflma^tixi^^?,, -^-ji-e, «^w{cffi*-s» 

[0 0 2 2] fci^tf. 2 5^-y:/IBl C*-K®^®® 

z:<D^-i'Diitemt=^-iiiz&-:Ji,^x^aLVftm 
xyi'-rntfjcu. ^3 1 c^i^3.-;^^c^^•r■ses:3'^ 

50 *<ff*>nTV>fc«^ttt. CO^x>;/i'fCJ:0^— Sc*t 
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©tC J; o T C <OB&-^{t:+- «rnS15'^St*-m-r C t 
[0 0 2 3] fcotfc. BS^ik=^^-|-^t-r-S.-fe + :xUT- 

[0 0 2 4] «Efl:©(^g6TKlEri-H*fi)tffla* 

*fT-r-5«^. cpu**-r-5®— I c^v'3.-;nzi* 

[ 0. 0 2 5 ] 

[0 0 2 6] §1. 2^y:fmi cti—\^<Dm^ 

1 iznm^^r I c*- K 1 0 0 tt. m-i ctv^.- 

>'^-y5^i?S*l!EEPROM2 0 (JJ^T, ^^-^^/^a. 
^^:>J-2 0 itip) i)m^^nrz2^y-fmi Ctl- 

h'T-*^. m-l C^i^i-Jl'SPl 0<DSffi»Ctt. MM 
«8^3 Odt^tt^nTL**, dOI C*-H 1 0 Ot^* 
-r-STi'-feXti. »ffl«^*SM2 0 0IC<koTfT*3tl 
-5. ^*^g2 0 OJCI C:*;-H 1 0 0€:JfAt-Si:. 

sg*«B2 0 ort©««tgE«ss^3 0 ti)mn.mzm 

1 0 C*tT.5®i!S«S&. i^D-yi7tt*&, T^-^'OM^ 
*tfft)nsC<i:fCi^j:-6. *fc. «g*^fi2 0 0 tli. y 

v')/'>jl:<=e*j-2 o<D^mtz^i-fe>tirzmmm'F4 o 

A=^u — 2 op^izmn.mtztm-^nx^'^^mmcomm^ 
m^ii,A>tzo-ri>n%m7i^iz7.^mm^)i^^nx\,^ 

•5. 

[0 0 2 7] 02 CKOI C*— Kl 0 O^SjSSB 

2 0 01CSS^U. cTl^-5t^^$'^-ryn 

I C;^-H 1 0 0 t«g*^g2 0 0 t« 

iS?!$nTViS. ClCOffi. Sg5lcKH2 0 0 t I C*-H 1 



[0 0 2 8] I Ct)-\^ I 0 0\Zff^m.^ntzf^-l C=E 
>=^-;L-gi5 1 0 I /O-f >5'7x — X 1 1 . CP 

U 1 2 , ROM 1 3. RAM 1 4. /N'-f htf^SIE E P 

05 ROM 1 5*t|^iE^nTt»S. I /O'f 1 
Ui. I /0 7-f > 1 9^:rM^T7^-:5'Srji§-r-5^*6 
(DKijm^X'$)D. CPUl 2«^<DI/0'f >^'7x 
-XI IS^hbT. a5SSB2 0 0 t52fif •SCl.hl-;^^: 
ROMlSrtCtt. CPU 1 2fCj;oT*ff 

10 T^P^y^ATi^'IBtft^tlT^JO. CPU 1 2tt;iCD7'P^^ 
^AtcSO^T. I C^r^a.— Jl/ggl 0*^}S$iJI9-r 
•5^iiS:Wr-5. RAM 1 4tt, C PU 1 2*^C<DJ;o 

UX$>^. — /\*-f h»SSl!EEPROM 1 5tt. m 
15 —I C^rv'a.-JUgB 1 0 ICl2S-r'^#*3S©x-^ $:tS 
ii«-r«/^:<J-C&-5. I C*-K 1 0 0*i«5l5gB2 0 

fs. c:o5<t#. RAM 1 4f*g07'— SilttifSCD 
f?±fCJ;0-r '^Tdi^tjtX-STii, A-f h«iSl!EEPR 
20 OM 1 5 tt^^fgtt^^ U 

[0 0 2 9] «*gB2 0 Ott, m%m7i7±xm^2 
9fCj;c>T77 .x->zL;*^:U-2 0WMj^«^4 0 JC^f 

25 2 9tt. ±^Lfcm— I C^rv'i-JH 0 t I /0;t» — 
K-f >^-7i'fXlcj;0^*SH2 0 0 i:35«-r-5W 
tl^«IT*0, 7 5-y->JL^^U-2 0F^tC5^>'iS';Ht 

««5iHS^£fi^5. ::(o^mm\zm^ i c;*>- h* i o ot 

tt. H— I Ct>'i-;HiPl 0F*3«/\*-< h^^^EEP 
30 ROMl 5«8KB©i2&^«L*^fcfc;^£t>cDt3*fL, 
7 7 -y i ;< ^: U - 2 0 « 8 M B ®1tffif2&*i bJ^T 
Lfc*<-3T, m— I C^>?j.— 0«>*L/*» 

C*- K 1 0 0 »Ctt;*c«©1f ffi<£fSS-r-5 tii^-^mx 

35 
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[0 0 3 1 ] C(D^oUmm::i-\^\t. -mzMAC 
(Message Authentication Code ) t^^itlX^^^o M 

ttti/^^t.^<7)T. ht<Dy'-^(Dmmm\ZMLX. MAC 

[0 0 3 2] ZLCD^oU^W^mtz^mUzx-YUAC 
<D^^-^mii\^X\t.. ^^(Dy'-^^'fay^^mVX 
^0&o:^mii^m^nx\^^^o tciipLitt. fc<h<D5^-^ 
^nm (n^2) (D^Uy^\z6^n\^. dCOnMO^n 
-/ i7 tcm<H<OPif^>ffc:+— (m^2) «:JOX.fc (n+m) 

[0 0 3 3] z.(D:)5m<ry^Wm^m^^^m\^t^ti^^Wi 

riK«f9(D5^-^j tC^tUT^Hn-HMA 
<0^-^J «:«&n«<Dyo^yi^tC^^i>J-r^, Z,<DmX 
^J^fiJ:?^^fft5nTl^^o j^V^T, ffx'^(D^n{\L^-¥. (0tj 

jj^l^T, S5»gg3 3tCctt?T, >^U-/i7 2' (h^D-y^ 

T, :/P^y^i' <h>^D>y/7 (i + 1) t.cnm 

I =n- 1 Jr«i:-5*T»0iMU*fTU. ^D^y^nVS: 

ACi:7S:^p C:<0«R1T«. fetO r i K^o <^>7^— 
(8Xn) M-f h(^g$T*ofc<D[C«UT. 



[0 0 3 4] ;iO<fc'5 7'ci::^ffiT^^^nfc|giiE=3- KM 

M*(h^o ;^f:i5. E3(C^L/iig|iE=»-HMAC05fefi£ 
^tigiEn- KMAC(;D^^;&i4tcK^^n'5fcco"Trt^:^c 

\.xm<Dmm^n^no^o\zi.x^^^^v. st^ft^ 

-Kl, K2, • • * h^^(D^-^m^^^^O\Z\^X 

mt^-h\zmr5\^^x~'mm\z^^^^of^u-)^x^ 

15 (h*<Dci:'5;ti::3-K<&igaEn-KMAC«hLTfflt/i 

[0 0 3 5] §3. ■tr^jLU7^^$rWT'5>2 5"yy^I 

^<<iT, *:^0J(O-fe4=-^U7^-<**'r'5 2 5^>y:/MI C 
20 *-H<D«fiEa:, COI C*-Kcom2 I C^:i^^— ;P 
«B <h b T O 37 ^ :x >C :E U - JC^* 5^ (OSiifiD. 

m\Z%^2^v^m I C:;^-H 1 0 0*iS3*^®2 0 0 
\ZW^V. 7 {7^7.^nr:>X\*^^^m^7^t^U>y 

2^u/y^I C;^;-Hi:I^«T*^o fcfc\ ROM 13 
^\ZMAC^^)V-'^>timiin^n. /\WhSMMEE 
PROMl 5|^J::«f-^{t;4^-K*t|B&^nTli^.«S3&^S 

30 ri|^^0<7)^— i^j (Cti, ^aEn-HMAC:;0^f*JJO^ 

[0 0 3 6] «i;«S>^e:. 0 5<oiSn0^#Bgb*j:*^?). 
:ico^4Jc^T2^-/y I C:^— K i o 0(C":pViTa>^ 

35 t*^o ?S:*5. ZL(DWitm\Z^\^^X. Ts^v^fS 1 \. S 
12> S 1 6li«B*^fi2 0 0^8lJ"e>'^*y'>3.>t^U — 
2 O-NCT^IB^-r-^^IB^^f^^^-^^ffllc-r^o ccota 
S3(C:fefrt^ riK«Ji9<0^-^J \z 

mu<Dm^tm'r't^<^x. z.(d n^m^(Dy'—^^ 

[0 0 3 7] m<7.^yys 1 2X\t. Xy^y^S 1 1 
45 TfflScbfc5^-^^MAC^filc=iV>H<h<hfc{Cl|— I 

;US81 d^T^-^^Sr^iSIf ^c^)t^. ^*gg2 0 0 <tm 
- I C^viL-;i/gB 1 0 V> Kj 

50 •t-^-nJc^tt*^ rux7j?>xj t^^vrnxfriDti^tt-^^ 
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UTr^^ct) r:3'7> Hj ^^^^t. c PU 1 2t^c<^ 
rn-7>Fj ^ft?*^^. ROM 1 3(^lCffl^^nTl^^^ 

■r'&Cl<hl::/j:'5o C^Jx.tf. a*^ NtttgS!E E P ROM l 

iA=iv>Hj i:it>l::»ii,*f^i:/j:^x-^^S:CPUl 
2tc-^A, CPUi2JCct^ rsiir3v>Hj (onfft 

H»tft^EEPROMl SF^om^^T^^r-r^P:^^^^- 
PU 1 2tC#x.. CPU 1 2\Z^^ rs^tU3V>Kj o 

^ ru:;^;R>xj f)^f^mznvxMm^n^. mx\t. 

r«iXnv>Hj »jii2ia;<^^3^^?tc 
r^ffinv>Kj <&^Afcig^tctt, S^ai«ft^::^j:o>^c: 

y'-i^f)tu7.:f^>x^\^^omxmm^n^^h\zu^. 

^CX\ X^y-fS I 2X\t. ^^SEn-HMAC^r^fiS; 
[0 0 3 8] I C^>^3.— ;i/g6l O^i, 

3v>H^«iRb, Roul 3\^\zmM^nrzUAc^ 

m\ZX^m\Z. T.'rv^S 1 3tc45ViT. igSEgjgg^n 

-H 1 0 OfflWffl^ (ffl*KB2 0 0) SriELlifcO<i: 
Vm.t^^. W^n.. RAM 141^(0 rfl^}&iiE«(Z)^ 

AC^fiE;U-^>*^fT"r'5ci:^{::LTi^^o cnji, 
[0 0 3 91 7s7'V^S\Z\Z^\*^X. *«E«JK 

-KMAc^^^-r'5ffla7&^fT*Dn^o ^uf^^. 



0 0;6^e,n-7> Kchi:t)(::^Aenfctagi*t«T' 
-9 m^(D riKaO<7)x-^J i/WSIB^SiEE 
PROM 1 SpSllCfflS^tlT^^-SPt^fk^^-KchlCffio' 

05 z,(n%mmx\x. myz^^^-nmz^-DX. igSEn-K 

MAC;0^**fi5c$n'5o ;i5LT|gIiE=i-HMAC:^^^fi£ 

[0 0 4 0] ^m. «s*se2 0 o<9w^e±ai<offla& 

T.'rv^S 1 5tC*3ViT, l^i;< I /0:^<> 1 9^:fh 

\Z\%. eji^LfclS®*f^x-:$^tc:::?l.^Tc^^iiE3~-KM 
15 AC5&t^^nTVi^:i^:tc;^j:'5o -^-CTN S3*SS2 0 
0«, XT^^y^S 1 6tC*$i/iT, ffljtb;^fB&^**7'- 
( riK^O<^x-^'j ) \Z. UX3R>X^:UTM^ 

nrc^aa- KMAc^f^jjDb, ;in^«^M7^-tx 

^S2 9S::;hLT:7^^yi/:i.^^U-2 0 l^lCSiZ^t^iia 
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